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(57)Abstract: 

PURPOSE: To decrease power loss in the on-state of a high-speed 
device by providing one collector-shorting member for a plurality of 
cells to eliminate the negative resistance region in the on-state I-V 
curve. 

CONSTITUTION: A collector-shorting region 10 of a first 
conductivity type is provided for a plurality of cells. The region 10, 
formed into a single columnar member rather than divided to be 
distributed on a collector layer, penetrates through the collector 
layer 9 and in contact with a collector electrode 11. As a result, the 
electron current injected from an n+ emitter region 3 to a channel 
region 4 by the voltage applied between the gate and emitter flows 
into a common buffer 8 through the channels of the cells. The 
current is concentrated in the n+ collector-shorting region 10 by 
the built-in field between the n-type collector-shorting region 10 
and p+ collector layer. Therefore, the distance the electron current 
passes by the p+ region 9 brings about a voltage drop, thereby 
assisting the injection of holes from the p+ region to promote 
conductivity modulation. 
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